Global proteome survey of protocatechuate- and glucose-grown Corynebacterium glutamicum reveals multiple physiological differences.
Corynebacterium glutamicum can utilize various monocyclic aromatic carbon sources, including protocatechuate, which is catabolized via the β-ketoadipate pathway. In order to obtain a global survey of occurring physiological adaptations on the proteome level, cytoplasmic and membrane fraction from cells grown on protocatechuate or glucose as sole carbon and energy source were compared. Shotgun proteomics and relative protein quantification with metabolic isotope labeling and spectral counting were employed. Altogether, 139 proteins were found to change their abundance during growth on protocatechuate. A general adaptation of energy metabolism to meet increased energy production by oxidative phosphorylation and a stress response occurred. Adjustments of carbon and amino acid metabolism in the cytoplasmic and membrane proteome were indicative of a starvation response. The different regulation of porins and cell wall biosynthesis proteins suggests a change in its architecture upon assimilation of the aromatic carbon source. Some of the observed changes could be explained by an involvement of the GlxR and McbR regulons.